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MSC consortium:

MSCZ R ULN=HR 8 EDEMIZx T 5=

* FDA's perspective:
First of all, agency noted the lack of consensus
in MISC field:

e Although not an FDA requirement,
stakeholder efforts toward generating
consensus on MSC definitions would be a
useful development for the field, which would
allow comparison across multiple studies and
could facilitate potential clinical use.




FDA MSC Consortium
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Klinker et al (2017) Morphological features of IFN-y—stimulated mesenchymal stromal cells predict overall immunosuppressive capacity.
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FDA MSC Consortium

- Development of strategies to improve cell therapy product characterization

CULTURE-EXPANDED hMSCs

CellProfiler

Day 3'- Growth

Extract Cell Shape
Features
(cSF)

Extract Nucleus
Shape Features
(nSF)

Short-Term

Long-Term Morphology

Ciaraue Characterization Cell, Cell, . Cell,, Cell; Cell, ... Cell,
Induction (3 Days) csF, | 256 [ 254 | 285 | 232 | nsF, | 26 | 28 | 36 | 32
(35 Days)

cSF, | 15 [156 123|122 nSF, [ 1.2 | .89 | 95| .96

Principal Component Analysis (PCA)
v . ®
s ‘e

.

~ Sd ®e . t‘, _ Morphological ‘signature’

R T ST Sl based on median values
Correlation and model a%s & 2 of cell/nuclear shape
training (discriminant s features

Training
Set

analysis)

10 r *
Rl s . 5
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Validation
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Marklein et al (2016) Size and shape of human mesenchymal stem cells may predict future biochemical
behavior potentially linked to supporting bone growth, Stem cells, 34:935-947
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FDA MSC Consortium MSCD 45 TEIEAE :
Cell Surface Marker Characterization Proposed in MSC-Based Product INDs

Table 1TMSC-Based Product Phenotypic Marker Expression Proposed in MSC—Based Product INDs

Usage Common Product % Usage Range Described % with Range Av.Min.% £ SD Av. Max. %
RANK Marker Name RANK Described + SD

1 CD45 91 2 58 00 7 = 6.84
2 CD105 73 1 67 88 £ 7.54 100 = 0
3 CD90 61 3 36 87 £ 7.17 100 = 0
4 CD73 52 4 29 86 + 7.24 100 = 0
9] CD34 48 7 21 0*t0 9 + 6.56
6 CD14 47 6 24 00 7 = 7.00
Ji HLA Class II 44 3] 27 00 9 £ 715
8 CD44 30 — — — —

9 HLA Class | 26 10 14 74 = 18.60 100 = 0
10 CD29 24 — — — —

11 CD106 23 — — — —

12 CD19 21 — — — —

13 CD80 21 — — — —

14 CD86 21 — — — —

15 CD166 20 8 18 92 £ 452 100 = 0
16 CD10 18 — —

17 CD146 15 9 15 67 = 4.83 100 £ 0
18 CD40 15 — — — —

19 CD11b 14 — — — —

N
o

CD200 12 — — — —
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*http://lwww.pmda.go.jp/public/pubcome_201406_2/file/029-1406.pdf
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MycoTOOL PCR Mycoplasma Detection Prep Kit
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Veroiffifd (JCRB#fif/\>>~JCRB0111)
Mesenchymal stem cell(MSC; Lonza)
CHO-DG44#ifa (Life Technologies)

IAATS5 X RIE T RS

(Roche Diagnostics)

MycoTOOL Mycoplasma Real-Time PCR Kit (Roche Diagnostics)
MycoSEQ Mycoplasma Detection Kit (Life Technologies)

MycoTOOL (real—

 ARC = MycoTOOL (PCR) : MycoSEQ
time PCR)
=%t Roche Diagnostics Life Technologies
T=e CHO-DG44 FRIZAE N
. 8. gD XAATSRXIT /L
spgageik | ETO° Ce"%giﬁgg@f‘ RBIREDR |\ e 2 e m e
= >3) 5 S
E—X (& &)
HRRIRASE 1 ml 10 ml
3 H 1E+06 cells
N 1E+06 cellskl E
%HHEEEJ;J: 5E+06 cells/ml 2E+08 cellsLA TN 15
&. HEEERYREL
kb das
F—ryk 16S rRNA 16S rRNA JENEH
o gl N JE/NBH JE/NBH
BEE real—time . A3 —hL—32—%
PCRIE - probe ;A SYBR Green 1 46
NFEEEHTEE <10 CFU/ml <10 CFU/ml <10 CFU/ml
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M. hyorhinis

negative control
PC 10 copy

PC Mh 1 pg
5E+06 cells/ml
5E+05 cells/ml
5E+04 cells/ml
5E+03 cells/ml
5E+02 cells/ml

M

UM
8724
803 target 464bp
PC 360bp
281 4
234 ]
1944
e 100 CFU/ml
724
(]_M).
UM
8721
.y target 464bp
PC 360bp
24
194 4
" 10 CFU/ml|
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ITR hGHpolyA = IR | | Promotor = E2A| E4 | VARNAs |
Co-transfection l /
293 cells

/ ITR hGHpoyA =< R | ds DNA\

| Rep | cAp | ¢'

| E2a] E4 | VARNAs |C - ) ss DNA
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MRNA —>
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viral proteins @ - ¢

k Packaging of single-strand DNA /

‘l’ Production of viral vector

R R

B FaRANII—DEGFBEBEZHONCTHERIC AVI—HETEZHLH
ST DMENDHD NVEZ—DREELEMEIFEET ERITEKELTLS,




LEADAILARNYZ—DEERF—L

LTR
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RCA DEEH Z - CPE £ &infectivity PCR 2

< Conventional Cell ngAlJre /| CPE Method >

4 Wks

v L

Infection

—~

HelLa Cell

l 7 Days

— Cytopathic Effect (CPE)

»Long Term Needed
»Semi-quantitative

<Infectivity PCR>

A549 Cell

1~9Days | Cell Pellet @

DNA Extraction by
Glass Beads
Il 1~2 Days

Quantification of E1 DNA
by Quantitative PCR

Sensitivity : 1 pfu in Starting Materials

<Rapid
<-Sensitive
<-Quantitative
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Traditional gene therapy

Chromosome Target gene (abnormal gene)

I s
Retro-, lentivirus
Gene transfer AAV
v Out-of
Chromosome
Target gene Normal gene

(abnormal gene)
Not-target gene locus

Gene therapy using gene-editing

Chromosome Target gene (abnormal gene)
I s

‘1' Gene cutting by CRISPR/CAS9
— R — )

Non- /\ homologous

homologous Donor DNA  recombination
repair :_:L =
[ * |
Knock-out ‘1' |
of abnormal ..
Repairing abnormal gene
gene

® Gene addition or complement
® No change of abnormal gene
® Difficult to control the insertion
= Risk of tumor
® Difficult to control the expression of gene

® Repair the abnormal gene or knock-out
(for congenital gene disease)
ERECTFOEEZEBE (RBDELFEE)
® WALZAELIGWE ELEE LA DEEFEA
® S FDFIRFETLAIAE

HEEDBIEF AR TIEIRRTESLEUVERAFARE

FEFEUEICHSBIEFR O ATRENME



EEFaRFERAMREICEAI HIEE IDOBER

£—% RN
- MEOEH

— CORMIBLTLEETARS L EROAROTHEEHLLTE
EFRIGEETFEEALABEAOERIZES T L2,

® JAIARYE—DOTSAZIFZRANDY / Liw&E T g
o HNEBEFEBATEY/LiRE e

---------------------------------------------------------------------------------------- B{TiE8t - Q8A

® T /LRERBREZIV/INIEPMRNATEA TlEx
® JHAKRRNAIZAYIRNA, IEEDEHZ (ZA1)IDNA ﬁ
ERAVT /LRSS et o HO(EE
X Er oY (WAYA

EX R EESEGAEIE(PVDA) BSEEES

T/ LEGEICETSEMBEERE
\2019£|Ef§ml:’7’/ixﬁ$l:0b\'c DAV TRR—I\—DERL




£E
&
2009
2010
2010
2012
2014
2015
2015

2016
2016

2016

2016
2016

2016

2016
2016
2016
2017
2017

2017
2017

Clinicaltrial.govIZ & EF DT / LiRSEEE R

HREE

HIV
HIV

HIV
HIV
HIV
HIV
HIV

I X =B
LB REEIR

ALL, CML

JE/VHRaRT AN A
FEHBASARE

INRALL

BBt hs A
B HIRAA
BISLARDA
LB B2 R
EBYANAEE S

NEO-I)MNAEFETE
&8 L B AEES
BENA

Rix%
®T
®T
’T

Xt
£l
Yo IIL—hH
I IL—hH

1JZJL—rth
REM

)IL—kH
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KRR

1) JL—Fkrh

KRR
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REHE
KRR

KEHE
1) JL—Fkrh

T/LBEROEE. EAE
ZFN 7T/  exvivo
ZFN 7T/  exvivo
ZFN 7T/  exvivo
ZFN 7T/  exvivo
ZFN mRNA ex vivo
ZFN mRNA ex vivo
ZFN mRNA ex vivo
ZFN AAV in vivo
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Inside a healthy cell,
the virus (@) is
unable to replicate,
leaving the cell
unharmed.

2| Inside a cancer cell,

the virus replicates / \ .

and secretes NN X .9
GM-CSF (@) until Y o ."
the cell lyses, releasing o, . .
more viruses, GM-CSF, @ L

and antigens (#4).

3| GM-CSF attracts dendritic

cells to the site, which

process and present

the antigens to T cells.

The T cells are now r
“programmed” to identify
and destroy cancer cells
throughout the body.

T cells T cells destroy
noninjected cancer cells

Dendritic cell

Talimogene laherparepvec:
proposed mechanism of action
for systemic immunological effect

T cells destroy
cancer cells
throughout

the body,
including those
not directly
injected with
the virus.
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